ABSTRACT Lactobacillus helveticus is a lactic acid bacterium used traditionally in the dairy industry, especially in the manufacture of cheeses. We present here the 2,141,841-bp draft genome sequence of L. helveticus strain ATCC 12046, a potential starter strain for improving cheese production.
L
actobacillus helveticus is an industrial thermophilic starter or adjunct culture, predominantly used in the fermentation of milk and the manufacture of cheeses (1) . Some studies have underlined the health-promoting potential of many strains of L. helveticus, mediated by surface protein from their cell envelope (2) (3) (4) (5) (6) .
L. helveticus ATCC 12046 was obtained from the Centro de Referencia para Lactobacilos (CERELA, Tucumán, Argentina). The genome sequence was obtained using a whole-genome shotgun strategy with Illumina MiSeq technology. The number of paired-end reads was approximately 402,173 in pairs of 251 bp, totaling 192 Mb of sequence data. De novo assembly of the contig was done using SPAdes version 3.9.0 (7) and SSPACE version 3.0 (8) and later by means of the reference genome to reduce fragmentation. This assembly generated 64 scaffolds, with an N 50 value of 89,074 bp and an L 50 value of 9 bp. After de novo assembly, contigs were sorted against L. helveticus CNRZ 32 since 92.63% of the sequenced reads were mapped to its genome (with 93.7% coverage). The draft genome is 2,141,841 bp in length. The GϩC content is 36.5 mol%. Genome annotation was done using the standard operating procedures from our own prokaryotic annotation pipeline based on Glimmer for open reading frame prediction (9) . Functional annotation included protein function, Gene Ontology (GO) and Clusters of Orthologous Groups (COG) terms, Enzyme Commission (EC) numbers, and Pfam database domains. A total of 2,305 coding sequences (CDSs) and 66 structural RNAs (61 tRNAs) were predicted; 582 CDSs (25%) were classified as hypothetical or uncharacterized proteins. The Rapid Annotations using Subsystems Technology (RAST) server (10) was used for subsystem descriptions. According to RAST, the annotation assigned 923 CDSs (40%) to RAST subsystems.
In common with L. helveticus DPC 4571, the genome presents a large number of insertion sequences (ISs) (11) . It includes 201 mobile element proteins with high similarity to transposase enzyme genes, indicating that they may belong to IS elements, which have been shown to specifically contribute to niche adaptation by promoting a variety of genetic rearrangements. In comparison with CNRZ 32, the genome presents four deleted regions ranging from 10 to 40 kb in length. Major gene loss that occurred among members of the order Lactobacillales indicates early adaptation to nutritionally rich environments (12) . One deletion of interest within contig 11, which mapped within the 448212 to 476326 region of CNRZ 32, shows the lack of a cell wall rhamnose containing a polysaccharide cluster. Additionally, in the same deletion we noticed the lack of a glicosyltransferase and an alpha-D-GlcNac-alpha-1,2-L-rhamnosyltransferase, both possibly involved in the side chain formation of rhamnose-glucose cell wall polysaccharides. The lack of these genes would probably produce variability in the cell wall polysaccharide architecture. It was found that changes in autolytic properties observed in different strains of L. helveticus were due to differences in the chemical structure of their cell wall polysaccharides (13) . Autolysis of the starter's strains, as those belonging to the L. helveticus species, remains of considerable interest regarding their use in dairy fermentation, particularly in the manufacture of cheeses. Accession number(s). This whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession number PJRL00000000. The version described in this paper is version PJRL01000000.
